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Ke2: R, and LFV

- The hadronic uncertainties cancel in the ratio K_,/Kp, (no f,)

- For this reason the SM prediction is very accurate dR,/R,~0.04%

SM _ F(Kéeve)_mﬁ mi—mﬁ ’ .
R T Ko ) mkm > | {1+ OR ppp | =
Hv , m,\myg—m,
= (2.477+0.001)-10° [V.Cirigliano, |.Rosell JHEP 0710:005(2007)]

[Masiero at all PRL 99 (2007) 231801]

- The only difference between electron and muon channel is due to the
V-A coupling
- A small correction has to be included due to the IB part of the

radiative decay
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R, Beyond Standard Model

In and large tanl} scenario, a charged Higgs s

+
mediate a SUSY LFV contribution to the branching P _H
ratio with emission of v._. o

RLFV - ZI-SM(K » eV ) H ey (K- evrj:

K

rSM(K_’ :uvu) E +

0 g, o0, O I K'Y
:REMDH[mKD 12 A13‘2tan6,8D ;

E Dm H D DmeD E Y (Sneutrino)

A.Masiero, P.Paradisi, R.Petronzio,

PRD74 (2006) 011701 and JHEP 0811(2008) 042

Sizeable effects are predicted for reasonable SUSY parameters.:
A ,=5-10% tanf= 40, m, = 500 GeV => R}F~RsS" (1 +0.013)

Analogous effects in Pion decays are suppressed by a factor (m /m,)* ~6-10°
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K, @ NA62-1 (2007-2008)

[Phys. Lett. B698 (2011) 105]

Target ) Hodoscope for
- ~200m charged particles
Decay region _ _ .
- ~114m Drift chamber 2 Driftchamber 3 [ LKr calorimeter

AKL | [ AkL

f,.

Drift clhanher 1 Melugn et Drift chamber 4

- Goal: collect ~150000 signal events, better than 0.5% precision on R,
-Simultaneus K, and K , collection (both for K+ and K-)

-about 80% K+ (used for the analysis) due to the fact that K- are affected by a
larger halo background
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NAG62-1 apparatus

I\/Iagngtic spectrometer Electromagnetic calorimeter
-> 4 view / DCH -> high efficiency -> ~7 m? liquid krypton (~27 X,)
-> 0,/p = 0.48% + 0.009%-p [GeVic] -> High granularity, quasi-homogeneous
HOgOSf?Pe -> 0/E = 3.2%/NE + 9%/E + 0.42% [GeV]
-> rast rgger >0, ~1mm (@ 20 GeV
-> g, = 150ps > @ )
Target ) Hodoscope for
- ~200m cha‘ge_x:ll particles
EC;Cflzefiolw Drift chamber 2 Drifttl:hanterB LKr cqlnﬁnﬁt&r

AKL | [ AkL

f,.

Drift clhanher 1 Melugn et Drift chamber 4
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Measurement strategy

K and K , candidates collected simultaneously:

-> Many systematic effects reduced,
-> Measurement independent of the Kaon flux.

Particle identification with E/p (LKr and spectrometer)

MC simulations used to limited extent:

-> Acceptance correction (only for geometry),

-> Simulation of “catastrophic” bremsstrahlung by muons.
Analysis in 10 track momentum bins.

Signal Particle EZ{-C(]/'!:?Z
events ID efficiency (>99.9% )y
R - 1 N(K.) - Ng(Ke,) - AK) - €(K) 1
¢ =
D N(KmZ) - NB(KmZ) fe | A(KeZ) ) £:(KeZ) fLKR
K Background Geometrical Global LKr
downscaling Events acceptance readout eff
(Main source of (0.998)
systematic
errors)
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Signal selection

Common reconstruction:
-> 1 Reconstructed Track,
-> Geometrical acceptance cuts,
-> Limit on LKr extra energy deposition,
-> Track momentum 13 GeV/c < p <65 GeV/c
-> Decay vertex defined as closest approach of
track & nominal Kaon axis. e

NA62

Electron mass hypothesis!

cedlagags lasawselevvelorea [ vaasy
20 30 40 50 60 7O

Track momentum, GeV/c

Kinematical separation => Excellent K_,/K , separation ¢

at p<25 GeV/c:
-> Missing mass M? = (p, - p,)?
-> P, : Average measured with K, decays

Particle |dentification => Muon suppression ~10-°
-> E/p = (LKr energy deposit/track momentum)
0.90<E/p<1.10 for electrons with P<25GeV,
0.95<E/p<1.10 for electrons with P>25 GeV,
E/p<0.85 for muons.

0.2

NAG62

Positrons

04 06 0.8 1 1.2
E/p: Energy/Track momentum
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K., Backgrounds

-Muon B/S=(6.11+0.22)%

Measured with special runs with lead wall

- Beam Halo B/S=(1.16+0.06)%

Directly measured on the data with
special runs

* Muon decay B/S=(0.27+0.04)%

Measured with MC including also the
contribution of m decay in spectrometer

- Ke2y B/S=(1.07+0.05)%

Limited by the error on the measured BR
(20%). Strong improvement expected by our
new measurement in this channel

- Ke3 B/S=(0.05 +0.03)%
- K2rtB/S=(0.05 +0.03)%

- f, uncertainty <0.1%

Very high ID efficiency fe = (99.3+£0.05)%
measured with charged Ke3 from nominal data
taking and KLe3 from KL special runs

== Data
B K —>utv :
[ K'=utv (u'—e?)
B K*etvy (SD) | froe s e
Il Beam halo E 5

[ JK*>nle*v

7000

6000

5000

4000

3000

2000

1000

IIIIIIIIIIIIII|IIII|IIII|IIII|IIII|I

-0.04 -0.03 -0.02 -0.01 O 0.01 0.02 0.03 0.04
M2 (e), (GeV/c?)

Anlysis on 40% dataset,

59813 K_, events, B/(S+B)=(8.711£0.24)%
NAG62 proposal the goal was ~150k
(CERN-SPSC-2006-033)..
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K,, backgrounds

The K, is downscaled by a
factor of 150

The K, main background
is the Beam Halo.

18.03M K, candidates with low
background B/(S+B)=(0.38 £0.01)%

10°

10°

-0.1 -0.05 0

(@)

. |—=—Data
K >nluty
- OK* >t
- |[BK*>tn® |
. |l Beam halo

- [CK'>utv

| | 1 | | 1
0.05 0.1
M2 (1), (GeV/c?)
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R, results (40% data set)

R, = (2.487 £0.011,_,, 0.008_ ) X 10
= (2.487 £ 0.013) x 10* (arXiv:1101.4805)

g
o

g B Source SRy x 10°
¥ i Statistical 0.011
% 2.55 __ """""""""""""""" """"""""""""""""" """"""""""" """ - K, background 0.005
pre - o K+ — etvy (SDT) background 0.001
= i T 1 T Kt — 7lety, K+ — 770 backgrounds 0.001
dé 2.5 E - 1 o Beam halo background 0.001
S [ + ¢ -|- T a alo | g .
5 m . . : : L I Helium purity 0.003
o - l ? 4 X - Acceptance correction 0.002
é’ L] T S R A A B Spectrometer alignment 0.001
B B Positron identification efficiency 0.001
- 1-track trigger efficiency 0.002
2.4 I . - o o LKr readout inefficiency 0.001
B 4 Total systematic 0.007
23511||NA62 Total 0.013

20 30 40 50 60
Lepton momentum, GeV/c

Precision 0.527

The whole sample will decrease the statistical uncertainty down to ~0.3%
and a total uncertainty of 0.4%
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World comparison

PDG'08

F 3

Jan'11 average

Clark et al. (1972)

Heard et al. (1975)

Heintze et al. (1976)

SM

—-.—

o

3 1

KLOE (2009)
=PDG 2010

NAG62 (2011)
partial data set

23 24

R, ~ (2.487 + 0.012) x 105

2.5

26 27 28 .
Ryex10

(precision 0.48%)

2HDM.-II
R, =2.487(12)x10 "

Ri: 95% CL exclusmn
- .ﬁ13-1><1l]
] 513-5><1ﬂ
] ,ﬁ13-1><10

06 0.7 08 09 1
H" mass, TeV/c?
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NAG62 phase ll: K'—»T1t'VW

Only one loop contributions:
Boxes and Penguins

Theoretical prediction (8%):
BR(K*—T1tvv) = (8.5£0.7)x10"

*NAG2-1l Goal: Collect O(100) in flight decay with S/B ~10

nl)‘
2—
N HAC
= - RICH MUV
i 75 GeV (+1%) :
] Kaon beam (~6%) »
—: Target TAX Achromat 2
1 2 H 2 cs ‘ol L,
0 ':? [-_I::"rﬂ i n n,.....:'mml'lr_' K .75 GeV
e T o ———l L
: | T MvacvoM T S Ve - L
A B Achromat 1 ~800'MH v ~, - | — -~ |4 |
b . & a2l i Y
11400 GeV SPs 2y A i = R Ne e
1 Proton beam Sy \—‘ Nl 1 atinh _
7] ANTIO ! ~
33-1012 e | !
: PPP b ; ~LKr
N L ¥ ¥ ¥
-2 Straw Chambers
N O PN P 1Y
0 50 100 150 200 250
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Conclusion

* In the flavour sector, new physics could appear both in MFV and in
NON-MFV processes

- A precise R, measurement in the Ke2 decay is a very powerful tool to

constrain new physics parameters in case of presence of LFV mediators
* NAB62-| reached a sensitivity of 0.5%
‘The measurement of the K*—1tvv decay could be a good opportunity to
find NP and to distinguish among NP models
- NA62-ll is a challenging experiments aiming at O(100) events with S/B=10
- Detectors R&D will be completed until 2012. The data taking should start
in the 2013-14.
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K,,: 40% of data set

7000/ —Data e 4 NA 62
; BEEK- un 10 ;{ —e— Data
P K 1 (17~ e) c | K-
6000 B K*- e*vy (SDY) 5 / IEZTK . un (1 eY)
Z Il Beam halo W’ k / B K- e'vy (SD")
I T K*- nl%% | ] hal
5000 g . rne 10° HET ke no0
2 CK*- e J L : 1 st
4000§ J :; LK ev
3000 1023
20002\ /
1000 . ._,:4;‘: 10
D PIVA YA v - ]
-8.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 -0.06 -0.04 -0.02 0 0.022 0.04 0.062 )
Mrzniss(e)’ (G(&V/Cz)2 M. ...(e), (GeVic?)

The present statistics gives 59813 K_, candidates
events and B/(S+B)=(8.71+0.24)%.

In NA62 proposal the goal was ~150k (CERN-SPSC-2006-033).
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NAB2-I: R, with KI2 decays

-principle of the measurement
analysis review
"NAB62-1I: K*—p*nn experiment Ameneanoftie
- experimental methodology
“main detectors description

- Conclusions
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R, Experimental Status

-> The value is based on 3 PDG'08 —— June'09 average
measurements in 70s
R, = (2.45+0.11) - 10 (4.5% error) ® Clark ot 2. (1972)
o Heard et al. (1975)
-> Final result by (LaThuile09) o Heintze et al. (1976)
R, =(2.493 £ 0.025 £ 0.019) - 10
(1.3% err with ~13.8k K_, candidates, 16% —o- | KLOE(2009)
background)
ok NA62 (2009)
P
PDG 2010 World average - l] "
Re = (2498 £ 0.014) - 10° (0.56% error) ——53 94 28 56 27 98

R,x10°
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K*—p*nn : motivation

- FCNC process forbidden at
tree level

* Only one loop contributions:
Boxes and Penguins

Theoretical prediction:
BR(K*—p*nn) = (8.5£0.7)x10"" 8% error

- Cleanest way to extract V., and to give

independent determination of the unitarity
triangle

- Complementarity with B physics

Very sensitive to New Physics
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o |
/]

o |
=~

© |
L+ ]

Branching Ratio (K" —>n'v)

BR(K*—p*nn)

=( 1.73+'15, Jx101°

based on 7 candidates at BNL E787+E949

Range (cm)

u Klems$ 907% C

95 »

E787F 949

1970 1995

Year

first experimental observation of K*—p*'nn
they have shown that all physics background can be under control at 10" level !

_IIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIlIIII
a5 [ E787/E949
L N0 This analysis
40 E949-PNKN1
E787-PNN2
[ & E787-PNNI
35
30 [
R e =
25 - .
¥ o
20
L ]
15 |
10 :II II I IIIIIIIIIIIIIIIIIIII

Probability that all 7
events are due to
background: 103

IIIIIIIIIII 1111 111l IIII_
50 80 70 80 90 100 110 120 130 140 150
Energy (MeV)
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K*—p*nn @ NA62-II

ml
2
) Hf}(:
': - V] RICH | i‘ﬂ}:j‘
. 75 GeV (+1%) Kaon |
] beam ("‘6%)
—: Targ et TAX Achromat 2
1 & | D Ccs 3.1
ﬁ'—_ iﬂc-:l I::lczl [l 1 : Pﬂﬂ;mmm- K ~75 GeV 1 I 2 /L
B | = U == =={]l S vV ' 5 v
: - ) VACUUM TS I4 4 :
J:u _: Achromat 1 "'?OOMHZ: Vv ~ ~ N .~ ~ - o _
. . 1400 GeV SPS Ly g e N~ Ne =i~
=, i ' ~ .
= 4 Proton beam GIGATRACKER | 1 st |
: 3-10*2 ppp > ANTIO | l | i
X Foo1 : >LKr
i R t
& e Straw Chambers
| I I I I L] I I | I I I | I I L] I I I I l Z :
0 50 100 150 200 250

* High energy unseparated kaon beam
* Decay in flight technique
- Goal: O(100) events with S/B ~10
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Kinematic reconstruction

- 2 2
mmiss D mKH

\PN\H 2@ \PK\H )
1- Dolfy p201- LXO- (PP g
2 B P

two background free regions

Requirements: 5 K"
* low mult. scattering e

— low mass tracker operatingin & D‘92% . el |

constrained o |

* good space resolution ( 11100 mm ) i i i i

(N |

™ |

Il 1] |

=i | |

Detectors: I§1l | |

* GigaTracker :é: Regionll |
» Straw Chamber Spectrometer 537G 0 o - oi - 015

m2.__ GeV¥c?

miss
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PID and Veto

[18% not
Kinematically
constrained

high efficiency detectors

Arbitrary Units

Photon veto:
K*—p*p° supp.

RICH and MUON VETO
for muon suppression

----

o1 ]

045 04 005 0 005 01 045

2 21,4
m?... GeVlc
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Kaon and Physics beyond the SM

MFV: helicity suppressed The B decays are
observables are sensible ,:>suppressed
to SUSY with large tanb: (Vub<<Vus) while the
B—Il, B—In, K—In K—enis 1.5-10°5
New physics effects in
Flavour Physics \
Non-MFV: FCNC decays The K—pnn has a

[G.Isidori Capri, Flavianet 2008]  with high suppression in ) very clean SM
the standard model and prediction and has a

clean theoretical prediction I° suppression
NAG2-I ~ Lepton universality
It's time for a precision /(2007/08) in Kaon decays
measurement in K, and
K—pnn!l! NAG2-II O(100) events
(2013-14) :>measurement of
BR(K—pnn)

Domenico Di Filippo
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NAG62-1: Triggers

E...: energy deposit

of at least 10 ggy)

Q,: coincidence
in the two planes

>

1TRK: very loose condition
on activity in DCHs
against high multiplicity events

24

Minimum Bias Hardware Trigger:
-> K, condition:
-> K, condition:

Software Trigger:
-> Py < 90 GeV/c

-> Epe/Ppen > 0.6 (K., only)
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Backgrounds Summary

9000
8000
7000
6000
5000
4000
3000
2000
1000
0

62

|

[

—8— K'. e* candidates

—%— K", §* x5

K u* (17~ e*) x50
—— K. e*y (SD") x5

—ii— Beam halo x5

j:l:l} NN\ jjg;mm—w—% i

Source Np/N(K.9)

K9 (6.11 +£0.22)%
If#g(;a—r e) (0.27 £ 0.04)%
K+t —efvy (SDT) (1.07 +£0.05)%
Kt — rrﬂﬁ (0.05 +0.03)%
K+ — ntq! (0.05 £ 0.03)%
Beam halo (1.16 £ 0.06)%
Total (871 +0.24)%

&

20 s
Lepton momentum, GeV/c

Selection criteria has been optimized individually in

each track momentum bin. (e.g. Z

vertex

and I\/Imisz)

25
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Backgrounds

Only energetic (E > 230MeV) elactrons are

%\ . } | > . . .
O ! compatible to K_, kinematic ID
LIJw B o 1
3
0.15 = O 06
0.1 -
0.05
008 oi 045 02 02 DRSNS
E, (GeV) :
'10 01 02 03 04 05 0.6 0.7 0.8 0.
Kez, €Xperimental knowledge is in 70s: X = Ee/Emaxv
BR =(1.52 + 0.23)x10° For BG due to in flight muons decays,
according to Michel distribution in NA62
B/(S+B) =(1.02 £ 0.15)% only energetic forward electrons are

Uncertainty to be improved by KLOE selected as K., candidate => Highly
and NA62 suppressed

B/(S+B) = (0.23 £ 0.01)%
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K*—p*'nn : motivation (II)

Several NP models and possibility to distinguish among different models

[3o]  [igd

[450]

B, 1.8x B, 3.0x B,
e
114.8 A
L
103.6 Excluded area il E;?i* oA A
Grossman-Nir bound | VExel g8% cL]
 mg , FEE787-948 0. |
" o [
= 812 Pg b
) P MSSM-A, | -
—. T0.0
2 7 7
5 A Ty P A gl [Pl
| 8.8 i b
A, o :
I'_' 47.6 :‘r d-Gan -] .
%_ 2.4 4-GEI’.F."-'|;:::
m |2 ,j:' Il;
25.2 A e
A -
14.1 o A .
Al A : ;
20|77 B R CHEY ; s sses

el 20% B

"-"'.l.l- ..'.'
136x B
M

.-.- 28X BEM

M

L 13 x ESM

g
W ¥
Pl
g
o L

58 B0 102 124 146 1658 190 21.2 234 256 278
+ i 11
B(K =7 vw)x 10

SM

o
7
i

i 5 B
) SxB,,
""__ —r

oW

BR(K*—mntvv) x1010: selected

models

SM

0.82+0.08

MFV
(hep-ph/0310208)

1.91

EEWP
(NPB697 (2004) 133,
hep-ph/0402112)

0.75+0.21

EDSQ

(PRD70 (2004)
093003,
hep-ph/0407021)

up to 1.5

MSSM

(NPB713 (2005) 103,
hep-ph/0408142)

up to 4.0

27

Domenico Di Filippo



NAG62-11: Gigatracker

13.2m 9.6m
> >

Requests:

* Beam spectrometer: 3 stations

- Good space resolution
6TK2 - Low material budget

+ Very thin silicon sensor and readout -Very high intensity hadron beam: 800MHz
chip (200+100 mm ~ 0.5X,)
- Excellent time resolution: 200 ps

- On site bump bonded readout chip
0.13 mm CMOS tech

- 60x27 mm? per station

* 300mmx300mm pixels

- Readout chip and sensor
Prototypes under construction

- Test beam in 2009

N

-~ mechanical support

28 Domenico Di Filippo



29

Three tracking stations to provide a precise measurement of K beam

(momentum, direction and time)

main features
* low mass (multiple scattering),
* operating in vacuum

* severe environment: 1.5MHz/mm?2, 800 MHz total rate

Solution: silicon pixel stations

* 60x27 mm? area (beam profile)

* 300x300 mm? pixel size

* 200 mm thick sensor (15000 e- for a MIP)
* 10 R-O chips 100 mm thick cmos

* 130 MHz rate/chip (max)

* 140 nm technology

« 0.5 X/X, /station material budget

* 200 ps /station time resolution
* [114 mrad track resolution
* [10.15 GeV/c momentum resolution

exploded view

carbon fiber

mechanical support
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Requirements:

Solution:
four straw chambers and one magnet 256 MeV/c P,

To measure momentum and direction of K* decay

...pnnevents: 2% |

Straw chamber spectrometer (I)

low mass (multiple scattering),
operating in vacuum
good spatial and momentum resolution

small inactive area around primary beam Two “cartesian” frames

tilted of 45°
|

4 view/chamber XYUV

4 staggered layer/view (L/R ambiguity)
500 straws/view, 8000 grand total

9.6 mm radius mylar tube

2.1 mlong
X/X. 110.1% per view o
40 40
« 1 view region oo 2 Views region - 3 views region 100

20 H
s 50—

-50—

50%

38%

30 a0 “% 30 20 -0 0 10 20 30 40 400 50 0 50 100 q00 50 0 50 100



Straw chamber spectrometer (II)

Prototype test beam in vacuum
muon tracks reconstruction

—~~
E 0.03
(&)

~—10.025
p)]
= 0.02
Y

0.015

RMS <100 um

0.01

Small gap for diameter
e expansion under vacuum

e e e b by e g L
. 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

Radius (cm)

IIII|IIII|IIII|IIII|IIII|IIII|IIII
1w

ultrasonic welded mylar
* no glue no out gassing
* better load and resistance
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NAG62-11: Rich

Requests: * 18 m long tube filled with Neon
* Provide p/m separation at 501102 in . Mirrors with =17 m

the range 15<p<35 GeV/c
_ _ - 2000 single anode PMTs, 1 cm in
* Measure track time with 100 ps res diameter

- Provide the main trigger for - 18mm “pixel” with Winston cones
charged particle

- 400PMTs prototype with new readout electronics tested in May

Neon Gas at atmospheric pressure

Mirror Mosaic
(17 m Focal Length)

g_3mdd

Vessel: 17 mion

Beam Pipe

32 Domenico Di Filippo



NAG62-11: Rich

Requests: * 18 m long tube filled with Neon
* Provide p/m separation at 501102 in . Mirrors with =17 m

the range 15<p<35 GeV/c
_ _ - 2000 single anode PMTs, 1 cm in
* Measure track time with 100 ps res diameter

- Provide the main trigger for - 18mm “pixel” with Winston cones
charged particle

-‘400PMT prototype with new readout electronics tested in May

P= 15 GeV/c P= 35 GeV/c
60000
70000 b C -
- Lnda 1R e : h_radius_ 1036 I
60000 Entries 565949 500001 Entries 450718 P
Mean  0.1765 L W m
- RMS 001858 F .96 P
50000 - § 40000 E RMS  0.003992
40000 C [
g 30000
30000 C
- 20000~
20000 p 1 -
10000 J Lt ' l I]
F A /| C s
i ||||||||||||||I|||||||||IILL|| III.L'I’ |||||LLI|
D1 041 02 043 044 015 016 017 048 048 02 1 041 042 013 0.4 045 0.6 047 048 0.4 02
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Impact of the kinematic reconstruction

The rejection factors estimated by a Geant4 Simulation

Table of resolutions Table of rejection factors for two body decays

parficle |P direction decay R.F.

K* 02% |17mrad  |EE=>  Krmprp? | 10¢
p'/m~  0.3% | 15-45 mrad Kr—mm | 105

E & —u— Gkgratlac kgroun i
. . _ . = L=
Main sources of inefficiencies: e St gt
; -"‘—“—l 1" Fale kmon
(. . =
™ | : : ol i iraem == — ¥ hien
ﬁ n l{iunlnl:-mil:nnlr|:|n'iF":E 102? l *' l -
2 0002  Courtton bomit SHERE L ST
o F - E E : : 10 :
0.00151
_ 1
I S SRR - PR T ' e :
l].ﬂlh:i S g g - M . - X
C ; : : T 10°E
; p B " s C )
B | B it e =
00005 e R o FEEEEE :
R LR D A N g =
- : B B e =
||||||||||||||||||| ||.|'|_|_| i R ; T'_}': ol ': . | ."
qD 15 20 25 30 15 40 45 50 10,?u|dlilltir']'|&]c"11l'l g |‘inT ]"‘I.' ||Lu|||n|hlﬁlll||||u|
P_ GeVlic . 5 2
2
miss oé R/ /
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The Photon Veto System

To obtain the required rejection factor on K*—p*p® a photon detectors
system with 108 rejection factor on p® — gg is required

Three different angular regions to be covered

* LAV: Large Angle Veto: (10:50 mrad)
* LKr: Liquid Kripton calorimeter (1:10 mrad)
* IRC and SAC <1mrad

requiring P( p*) < 35 GeV we get P( p°)>40GeV and high energy photons:
photons > 1 GeV hit the LKr — high detection efficiency
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NAG62-11: LKr

v1DD_

| Minimum energy

p
b j"

Expected y

+/

\ Reconstructed cluster

Requests:

- Very high efficiency on forward photons
(1<acceptance<10mrad )

- Good time resolution

- Na48 LKr calorimeter

- The efficiency has been measured with a
special run in 2006

- <10% for E>10 Gev, <103 for 2.5<E<5.5 GeV

 New cryogenics system and new FE readout
already done

 New electronics to allows faster triggering in
construction
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